Morphology of developing motoneurons innervating the medial gastrocnemius of the cat.
The morphology of medial gastrocnemius (MG) motoneurons labeled by retrograde transport of horseradish peroxidase was quantified in 5 postnatal ages (3 to 79-86 days) and in adults. A bimodal distribution of somal volumes was evident at birth which permitted separating the motoneurons into alpha and gamma subpopulations for analysis. There was a significant increase in the axial dimensions, surface area and volume calculated for both alpha and gamma cell bodies between each of the age-groups studied. A greater relative growth of the major over minor axis for the gammas produced a significant decrease in the form factor (i.e. greater eccentricity) between the youngest and oldest age-groups. The number of primary dendrites observed remained constant throughout postnatal development. The surface area of alpha somata more than tripled while that of the gammas doubled from 3 days to the adult. The mean somal volume of an alpha motoneuron at birth was only 17% of its adult value while the gamma cell bodies were 33% of their adult volume. A positive correlation was found for both alpha and gamma motoneurons when their somal surface area was plotted against postnatal age and weight. The rate of growth of the MG somal surface area is compared to the changes found in axonal conduction velocity and axonal diameter for MG in the literature.